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(54) IMAGE PROCESSING APPARATUS AND ITS CONTROL PROCESSING METHOD 



(57)Abstract: 

PROBLEM TO BE SOLVED; To suppress power consumption of an image processing apparatus by 
controlling a clock signal and a power supply voltage applied to a processing circuit corresponding to 
each processing block in response to an operation mode for the processing apparatus. 
SOLUTION: In the image processing apparatus where an image processor 2 applies image processing to 
an image signal captured \iy an image capturing controller 1 and a display controller 3 displays the 
processed image, the image capturing controller 1 captures image data with a resolution designated in 
an operating mode and at a frame rate and the display controller 3 displays the image data with a 
resolution at a frame rate designated in response to the operation mode, A CPU 5 decides a minimum 
power supply voltage at which this apparatus can be operated and a frequency of a clock signal on the 
basis of a setting value stored in a ROM 36 and controls the voltage and the frequency of the clock 
signal outputted from clock generators 1-23 and regulators 28-32 supplying the clock signal and the 
power supply voltage to each controller. 
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^UT rmem clkj lti^uym±m2 3lC^t^^ 

n-y^Hi[^^^^'n^L.Tt/-'§<, f Tccd volj 
(ib^^ii Ix-:^ 2 8 iC^^t^lEfil, Tdsp volj (i 
l/-^< 2 9 (cie^-r^SM, Tdisp volj itU 
4^alx-:?3 0£S^r§SEfiis ^LT rmem volj 

[0 0 5 3] il^t^-HA^EVF^-FlC^l 

E13{i:7i^ti:5fc, f^Hgit^^iSti rc I Fj 

i:ft§o iKoi^, B140 rc 1 Fj mmmt^ 

i'a-yir^^fgz 1 (bus clk)fc«4 0MHz%S 

^L, ^^□'y^'MPl 9(ccdclk)RtF2 2(disp elk) 
(Cttl3. SMHz^^SU i'D7^'fg4g§2 0(dsp 
clk){cai ODMHz^^U ^'Ci7^^^ftS§2 3(ni 
em clk)K(i4 OMHz^&^tl^nKSU, l/=^al/- 
2 8 (ccd vol), 2 9 (dsp vol), 3 1 (mem voDlCti 
3. 0V*SSU l/^^aW^JS 0(disp voDlca 

3. sv^'tti^'tis^-rnsf^i/^ct/b^feA-'So en 

BOE^Jltaa, CPU5A^ROM3 6<i:D^asgSfi 
^S^J^tHLT, &^D7^fS^ggJ^tf^4^aU-5^{cig 

[ 0 0 5 4 ] 0 5 a, hicisif:s,mMmm 
^tmx'^io 

[0 0 5 5] i:©05Jcl5waSt'<t{is ^oyif 

2 (disp clk)Stf U-'S' 3 0 (disp vol) 

Fn— 7 3ttllli¥t'5i2JS*^*t^<DT% !i<0^jyV 

Hfc, i'n7^'y-HHl^2 6{cJ;-pT, ^nyhD 
-7 3©AX'l'y5f~7x~Xli!S3 a'\<0^a7^1 

#±S^SfeS^ttt, >'^X-l'>^-7x-XllilS&3 a© 
7 3 'N^mE^tti* o ft i ^ T n 7 ^' {i^©tt,m© 



(8) 

13 

[0 0 5 6] H 6 tt. vicmfm^B^mm 

^n^yi'|gaig§l 9(ccd elk), l^^ :i l'—^ 2 S (c.cA 
vol), ^u-yi^f-mmo ZA^T^V-^mW^tt 

[0 0 5 7] S 7 a, -f Uee?3>lii5-t-KtfeltS 

c 0 0 5 8 ] 1 8 iitmmmm<omimm(D c p u 5 10 

[0 0 5 9] ecDX-Y-y^^A^aiflFtnTil 

i'p^- K*^Jg/TN^ tli. i: C P U 5 lcj>f L TfiJ ]AJ)-i>m 

^^t)i^ii•r'<;<^ R0M3 6lt7^-bXLT. ^(DROM 

lastc^Lftijf'^^-Ffcmt^iits (siz 

e) , 7b-isl>-h*l*-i±ito i^?(CXT>y7S 20 

t5iflSf5d;pfC|n|!g^Ra!ttSo EVFt- 
FJi:*3%->T, 0 [7P-A/s] i: 

tfB-^^iaaya -b «y -y- 2 a. 37 u- Atco 1 1 7 b- 

A/£}t?:Mai- tltt'J; V>o:)T\ D i?^X*^ff 3 7 
A* 2 7 V~h^mm\t^U >y i"^'- hiISS 2 4 
Stf2 5ti'D'yi'S|ifegg2 0 (dspclk) titJi'a 

[0 0 6 0] i^(CXr7 7°S 4fcjti^, Kft^-FtX 30 
r-yys 2 J; i?M^ffl?tx/-d¥«tcm-r§§S^ 
tffi^S}CROM3 6*^&tt*(ilL (I14~S7# 
IS) . ^^-h 2 4-2 7, ^n-y^?git5l 9~2 3R 

p-^f 2 8-3 1 co^n^wc^^-rso 
[006 1] *IISii©}glK:.T^tfc j;^*F^?lt;^S^ 

liH::^^. ^D-y^MiStStftt^flEcDlSST^atcj; 

t^7b-ixl/-F^^T'tSo Sfcs a-1fA^^ 

tf;MtJS^7 U-Al^- FtcmtT. ^©Mtlt-^ 
7 A h T'iE# tiif'ft § fcJ6tD i!? a -y ^^jglS 40 

[0 0 6 2] '^rct-nMmm\^%MmwMthx^ 

SDRAMl Z<DUmMmMWMm^^3i-DX\^^X 
i/^A^^Silft-t-Ftfel/^TtQC 1 F tcM-r?.o - 50 
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a. :^^') mm LT V G A @i#A<<S«i^T' 1 
[0 0 6 3] ^fc*?gHJltt. «?lj7v.tt>Xh 

ny\^^-'^. -Y>^-7x-xm 7°U> 

[0 0 6 4] *fc. ^mmm^ts mwMWM 

(Oil8g^||3i-r§ V7 F'>i7©7°n^^7A3- F%lfi 

(f feaCPU^MPU) *^|gMjiftK4Slfl^fnfc7'n^'' 
7A3-F*K*aiUllfi=t?.ili:}cj;oTfel^$ti 

§0 !B1SH*A^^rc*ffi^n/£7'n^'7i.3 
- Fg«J/5^'Bu5ELfc*SlJi?||(DStg*^lt§ C t fc:Q: 

^oy-fvi^yL^- mtmbTzmMmt-mm 

7°n A n - F t § u cfc I? . ItiiE b fc^ 
t-^b-r ^ y ^'>Xf ACQS)* ifA^'jligOjiM©-!?^ 

[0 0 6 5] $B{C. fBtiSII*5!)^e.M?^lH^nft7°n^* 

^>^':iyM:>.-^\zm.1i^rdmmcx=.v F{t«t3 

5:^*'; tctii^nfctg. ^(07°n'J'"-7A3- F(7)jg/T^ 
^©«^a;?i*-F^il^tlS3ia->y hKH 

[0 0 6 6] \:)±\z.'if<r^xo\z.im&mm^'^7s,^ 
mmifm>x%'^\cmm.hts. o . s fcv^A^;^;^® 

[0 0 6 7] *:||)5ffiCOfl5,^^C*3lt§ffi(DailtUTtts 
[0068] 

[^^tOsa*] l.X±IKB^tftJ:dt*f6HflfcJ:ti(i\ g 

[0 0 6 9] f fc*fgB^tcj;W±\ ^B©|ljf'^-t- Ffc 
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[03] mmmmKmTU}f:nm^x'mwi 
[04] Evv^-ncmmmt^oy^^m 
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[05] m^'t-i'icmmimt^U'y^^mis 

[06] ll4^-Ftc*;f^§miSti'D7i'?g4^^3 

[0 7 ] fumm^e- ncmmmt >pu^ym 

[08] *f§^O^i!C0}g§6t«§««^SrL/t"lKi<li 





H5l*:36r^(s)ze> 






EVP . 


CIF 


30 frames/ s 


cnr 




VGA 


1 frame 










VGA 




Qcrp 


15 frames/ s 


QCIF 



(10) 



ftHHI 2 0 0 1 - 2 3 8 1 9 0 



[01] 



m 



T 



IS 



s 





















1 



















TT 

^ Si 



IC4 



8 



as- 
8 



CM 



C4 

















(- 











— -i 

en 



(12) 



Wili200 1-23 8 1 9 0 



[04] 



size 


bus oik 


ccd elk 


disp elk 


dsp elk 


mem clK 


ccd vol 


dsp vol 


dlsp vol 


mem vol 


VGA 


80MHz 


13.5MHz 


13.5MHz 


200MHz 


80MHz 


3.3V 


3.3V 


3.3V 


3.3V 


CIF 


40MHz 


13.5MHz 


13.5MHz 


lOOMHz 


40MHz 


3.0V 


3.0V 


3.3V 


3.0V 


QCIF 


20MH3 


13.5MHz 


13,5MHz 


50MHz 


20MHz 


2.7V 


2,7V 


3.3V 


2.7V 



[05] 



size 


bus elk 


ccd elk 


disp elk 


dsp elk 


mem elk 


ccd vol 


dsp vol 


disp vol 


mem vol 


VGA 


40MHz 


13.5MHz 


OMHz 


lOOMHz 


40MHz 


3.0V 


3.0V 


OV 


3.0V 


CIF 


20MHz 


13.5MHS! 


OMHz 


SOMHz 


20MHz 


2.7V 


2,7V 


OV 


2.7V 


QCF 


lOMHz 


13.5MKfe 


OMHz 


25MHz 


lOMHz 


2.4V 


2.4V 


OV 


2.4V 



(13) 



nmzOO 1-2 38 190 



[06] 



size 


bus elk 


ccd elk 


disp elk 


dsp elk 


mem ctk 


ccd vol 


dsp vol 


disp vol 


mem vol 


VGA 


•40MHz 


OMHz 


13.5MHz 


lOOMHz 


40MHz 


OV 


3.0V 


3.3V 


S.OV 


CIF 


20MH2 


OMHz 


13.5MHz 


50MHz 


20MHz 


OV 


2.7V 


3.3V 


2.7V 


QCIF 


lOMHz 


OMHz 


13.5MHz 


25MHz 


lOMHz 


pv 


2.4V 


2.3V 


2.4V 



SI 



S2- 



S3' 



S4- 



i 



i 



(14) 



i|fFj82 0 0 1-2 3 8 1 90 



[il7] 



size 


bus elk 


ccd elk 


disp elk 


dsp elk 


mem elk 


ccd vol 


dsp vol 


disp vol 


mem vol 


VGA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


CIF 


80MHz 


13.5MHz 


13.5MHz 


200MHz 


aOMHz 


3.3V 


3.3V 


3.3V 


3.3V 


QCIP 


40MHz 


13.5MHz 


13.5MHz 


lOOMHz 


40MHz 


3.0V 


3.0V 


3.3V 


3.0V 



(sDint.ci.' mmm Fi T-7>r(##) 

H0 4N 101:00 GO 6 F 1/00 3 3 2 Z 



